ABSTRACT Fourteen (29 %) of 48 children with cystic fibrosis had a greater than 15 % improvement in forced expiratory volume in one second, or in forced vital capacity after inhalation of salbutamol. All these children were atopic (one or more positive prick tests) and had a significantly higher mean serum IgE than either non-atopic subjects or those atopic subjects without airways reversibility (p < 0 02). Half of those with airways reversibility had or subsequently developed the clinical picture of allergic bronchopulmonary aspergillosis. Of the whole group 81 % were atopic, of whom 77 % had a positive reaction to A fumigatus, 64 % to housedust, and 56 % each to grass pollen and cat hair. Children who were not atopic had significantly better spirometry (p > 0 05) than those who were. Children with skin hypersensitivity to A fumigatus had identical spirometry to those who were atopic without reactivity to A fumigatus. Serum precipitins to A fumigatus were present in 48%. Serum precipitins to pancreatin were present in 71 %, but the presence of these precipitins did not correlate with atopy, airways reversibility, or serum IgE.
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The prevalence and significance, of abnormal airways function in cystic fibrosis has been the subject of debate for many years. Derbes et all reported non-allergic asthma in cystic fibrosis in 48% of patients, but this diagnosis was from a history of wheezing and was not confirmed physiologically. The frequency of airways disease found physiologically has varied considerably depending on the methods used. Day and Mearns2 found abnormal bronchial lability on exercise testing, 50% having abnormal bronchodilatation during exercise, and 46% abnormal bronchoconstriction after exercise. Counahan and Mearns3 reported 40% abnormal bronchoconstriction after standardised exercise testing. Rachelefsky et a14 found 14% of patients had an increase of 15 % or more in the FEV, after isoprenaline or epinephrine. More recently Silverman et a15 found 22% of patients had abnormal airways lability on exercise testing, and Mitchell et al,0 using methacholine challenge, found 51% of patients to have abnormal responses. It is not surprising that airways lability is found in cystic fibrosis, since chronic pulmonary infection is a major part of the disease. The characteristics of the bronchial lability in cystic fibrosis have been shown to be different from those in classical asthma.2 5 6 This has lead to the comment7 that in practical terms frank asthma in cystic fibrosis is rare.
The significance of positive prick tests to various inhaled allergens, which occur frequently in cystic fibrosis, is also a subject of debate. This finding is consistent with impaired handling of antigens at the mucosal surface of the respiratory tract leading to an increased frequency of immediate skin hypersensitivity. Some workers, 8 9 however, have suggested that because of an increase in atopy in obligatory CF heterozygotes some of the increased prevalence of skin hypersensitivity may be a primary abnormality. Other results3 5 do not support this contention.
Our impression was that asthma in cystic fibrosis was not rare, and this survey was undertaken to determine the frequency of physiological airways reversibility in our own clinic, relating it to immunological and skin hypersensitivity findings. Because inflated the frequency of atopy in cystic fibrosis. 5 The serum IgE of the non-atopic group was significantly lower than that of the atopic group, which was again lower than that of the atopic group with airways reversibility, in agreement with the findings of Turner et a!20 and Allan et al. '8 Although 50% of the children tested had a first degree relative with a history of allergy, 81% were atopic on testing, and an increasing percentage developed positive skin tests to A fumigatus with age, both of which favour an acquired rather than a primary inherited defect.
Pancreatic extract is required by all but a few patients with cystic fibrosis. Since this is derived from desiccated hog or beef pancreas, it is rich in foreign proteins and enzymes. Dolan and Meyers10 reported five cases of allergic bronchospasm in atopic parents of children with cystic fibrosis and Bergner and Bergner"' reported a similar case in a non-atopic patient. Both papers speculated on the possibility that pancreatin acting as an allergen may contribute to the airways disease in cystic fibrosis. Sakula12 reported a further case of pancreatin-induced bronchospasm, with serum precipitins present, and a positive skin test to unneutralised Pancrex V. Pancreatin precipitins had been sought but not found by Bergner and Bergner." Since unneutralised pancreatin contains proteolytic enzymes, it is not unreasonable to expect it to cause a weal on prick testing, and Nakamura2l reported a generalised anaphylactic syndrome after pancreatin skin testing. Sk,in testing with neutralised extract was not, therefore, carried out in this series.
We found no difference between the pancreatin positive and negative precipitin groups in terms of atopy or reversible airways obstruction, or in the mean serum IgE. Thus there is no evidence that pancreatin was a factor in the atopy or airways features of these patients with cystic fibrosis. On theoretical grounds a pancreatic extract containing some trypsin may form a precipitation line with serum containing alpha-lantitrypsin although this does not happen with normal human serum. The exact nature and significance of precipitins to pancreatin is not clear. Indeed, serum precipitins were present in one of our children with cystic fibrosis who had The frequency of asthma found in our patients was double that found by Rachelefsky et al. 4 Although the numbers in this subgroup are small, there is good supportive evidence that this is a genuine finding. The asthmatic subgroup were a11 atopic, had the highest mean IgE, most had a compatible clinical history and half have developed allergic aspergillosis.
The evidence presented shows that in a significant number of children asthma and cystic fibrosis coexist, and that this is IgE-mediated. An association between A fumigatus hypersensitivity and severe lung disease was not found. Skin testing and simple spirometry with bronchodilators will help define those in whom asthma is present, and show those at risk from the developmenit of allergic bronchopulmonary aspergillosis. Hypersensitivity to pancreatin is not thought to play any part in the airways disease of cystic fibrosis.
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